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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the power consumption of a 
driving circuit without spoiling picture quality. 

SOLUTION: In an active matrix type control circuit 10, 1st and 2nd 
shift registers 21 and 22 are arranged. Then display data which is one 
scanning line precedent is transferred to the 2nd shift register 22 and 
display data corresponding to the latest inputted scanning line is 
transferred to the 1st shift register 21. A comparator 23 compares 
the data of the 1st and 2nd shift registers 21 and 22 with each other. 
When the display data all match each other, a coincidence signal is 
outputted from the comparator 23, but when some of the display data 
is discrepant on the other hand, a discrepancy signal is outputted. 
When the coincidence signal is outputted, no new display data is 
transferred and the display data, one scanning line precedent, which is 
latched by a signal line driving circuit is used as it is. 
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(57) [S»] 

xX^2 1, 2 2*«KR3ft*. 12 ->7 hUS?X* 2 
2£ttl£*i»a&©*jjt7 i -*a«. ^l->7M/yX^ 
2 1 t«A*$nfcS«f©jfe3iElltw*fJS:L/fc^^-^ 

2 3 Titans, 
t S©*^— ifeb 
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1 

t*tlfiJ««|SHcEK s tlfcJKa 
7 KUXiltODjS^tcMiCL-T, Vh'J >y ^XtKtCiE^J 

«rie«izziei!»«)fi^i«ttiftigis*«, 7-f>/tut, a 

WEAKH^SSa*. ME nb'7h©y7M/yX^ffl 

f-cimtacy k ux&icttifc-r-s^x-^tffi 

(m-1) #B©«jj*x-*<S:*H:«U ffi££m#S 

ossf-i'^fflES (m-i) msnm*?-? tm 

-T°$}%m. MEff5m#S©^x-37©iEii£#lt 

l. mm?^ >* : t*)izfem-$ntc'm (m-i) #i© 

7 H I'XiiOJWCJteiT, ?hU -y ^XWCia?iJ 

a njts^ meb 

IRKCGKStlftittAllt. MET b* imHU L 

XiC^tsaSr-i'ti (m-1) SSCg^f 
-*«S:*H:«8U ttESSmSBx-**. ffiES (m- 
i) *b©**x-* Srrstfv hi— » 

L&t^t'-y htlC^ttfSUfcx-i' v^Ht^S&S 
*Sx"-3M::S£BlLT(Ea|-r*^&t, iiSnh'yhffl 

[»*B4] MGA2Ziatt0<. *B*0*S«flEK»* 
t§f-f 3?^;MI*t**!|-r*#Rt. MExV 
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2 

fl« £ ttS'J (c S-SjH© x- * ©«& £ WS'I T -5 tfca& # 

Bi^t'J £. HfrEH^^ ; & l J©x-^&7^— Jl/HS 

¥"J5£t*-y H£<fcO, #miC^tfS-r^B*x-^©*-^mI 

•y ht>H«rtceiiS$n*C4:*W«fr4a»*3S4K:E 
*©iKS^^B. 

[W*^ 6 ] fflEBffc;^ U a<fflfBfl2Z®l&i ttSUKK 
tt 3 n * C t £ Wtt t T * lf*3i 5 (C EfK © fficA 
B» 

20 [0 0 0 1 ] 

iitm<Dmrr*&x»vi ^m\tm^m^mm, mz 

7i?7 u 4 7v h U •y^XMWfKffi^SBtcH'T^. 
[0 0 0 2] 

[fie*©s^] KAx^siajia. sit, <s«m 

7f>^*ftL.TiIh7>yX^ (TFT) £t&tt 

tcmm7?j-j7^bV'yp7.s>(DmM l m7Kmwte> & 

30 HS^tCLTfc3> h, I'XiPVXfCD^fc^ 

<. JEtC +R3P^feBltg-C ; *-Sr <h^<£>. 7)k*f^ 
-fI/«OAfflffl8S8ItLTMa:*atsnT 

[0003] 7^x-f 7v MJ 7?7f©M^gt 
-73©#^XS1£. BPS. »lSj*tE±K«, 

mm) t*«iai9!sn*. th"*«»c«. vHjy^x 
sic^ffly-xta^ss^nfcTFTt/iwtsn 

^>„ TFT©y-htIH XTjIfiJfCiSttenfcT KU 

[0 0 0 4] d ©«t -5 tcfllfigS nfcSKS*^gBT?tt. 
ffife<D?'( S.>i/T'7 Fls^m. mm&\Z$:X7 

ft#. x-^ff^sEn^p-r^^ttc^o, ^-H^satc 

|gSS©SE(S]«. IPS. Jta^^tt. *tl?l*«tll*« 
50 8§<fc©^{4MT-fi5WT#. in»CJ:0tt*O«^flIte 



3 

mMteT. P. BrodybOM (IEEE Tra 
ns. on Electron. Devices. Vol. ED-20, Nov., 1973, 
pp. 995-1001) Izm^itlT^Z, 

[0005] m^n^mmzitmmmtR^mt<D 2m 

it. m£krt*)MZ)1%Wizny {? bZmW:-TZ>Z\£lz 

©ffl a-? iraAun tc «t * fti»mttft!«ta snx 

1MXtf*#a 1 0-f >5 1 g«En r ©»cii*jK8ll"Ctt. 

y?^ HtAcf^ttTi/. mw)®&<Dmnm l ti& 

fC. ifi^TttHfca^WMfcC.fc'K UbElttOffifMt 
[0 0 0 6] 

hP— ;H38S (Hioiwio#i) \z\t, *^$n-s 
±g|5»«CMOST«^$n^fcs6. »«fci***2jtt 

[0 0 0 7]Mx.li -^P B TSfcD©^$nsi*^{C 
*rfST -5 X h^-f XE3aJ©#7-VGA 

60 [Hz] *640*3 [MM] *4 8 0 

[if] *8 [fyH =4 0 0 [Mk'yh] £&D. 
*7-SXGAOf§, 60*1280*3*102 4 
* 8= 1 6 0 0 [Mt'-yb] <h&D. Ctl 6 ©5 s -r 7> ~f 

9<&m\zm^2tiz>ffi&nt!\t> m^m^mm^mmm. 
#*«*sit, mzm^mmm^<D^mmm^n^mm 
ommzmw-rz tot, *^bj©sw 

[0 0 0 8] 

r-scttc^-s. ep?>> -lie© s ft srj&s-r-s 

[0 0 0 9] *mWOf% 1 ©« VhU^ XtKlC 

K*ia nfesn iz^n.&nz%i3.tzmf!c<owmnm t . m 
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mmz «fc 0 fl»IBIffl*««»C***EE*-«©«Wr 
UT£2§-f-Sfci&©ra2lleII&<!:, Sr^-TSfSft^g 

[0 0 10] *«9I<D8 2©«j«tt, *&T*K(CEIS:£n 

«$c<z>a*««£. iwiBia*«S4:»i6i-r*»iai«s 

MET H iRIJWUT. f^-^M3n&g 

iaiHissa:, zmffi-? zmghm^mmizte^T . mmmm 

HfltSn k'-y h©->:7 r- Uv*X*©>*»-C^m 
20 fl«7h'l/Xil:*fJEt^r-^tS (m-l) 
• Saajj^-^tfcifctfcU jjaESfmSa©*^- 
^^mlfEm (m-l) #@©«^7 =; -;5'<i:l«I--e;g>3 

Bt. HfiiBmmsgco^^^-^^eM^^ihu. fl9te^ 
-f>^^utc*&^$nfe^ (m-i) mmwTFuxm. 
\zttfo?z&7K7"-?*mmmnmiztiit]-rz>^&>s:M ! 

[0 0 1 1] *fgBJ©fg 3 ©*!,£«, t&^tt(cB2t^$n 

t, wiEiafmst^iaiwaiBtEKsnfcjsftjit. 
Km^\z&Qmmmn&\zmiR^.EE.&ifcm-rz>rzib<Dm 

X^^itSCii, IKigEftAS^St^. SdfBnt* 
•y h©->7 h l^yX^ffltT*fm#g©7 H UXBiZ^t 
M^iST-^i^ (m-l) fgfflgif-^i5 
JtlSU iMiESSmSBT*-^, H&fSSSI (m-l) #g 

^k:*«uTeas-r«#at. men t*-y h©->7hu 

[0 0 12] #f£HJ<£>|jS 4 mi7iM3©S^ 
5fl il-f <£M{C^«^» SatB^BIW^A^^cott 



5 

j-frFmzmmB^mmmms&izmm't £ 
m^jmiu tffSMfi;*^u^\ ^m^^wnzm^ 

<D&t)mim^Mmm®^&mzn%<Dhmm\z. z. 
(Dmmtv b^mmizmmznzzt&wmt-rzo 

[0 0 14] *f£HJ3(£m 6 collate, nsCDmgJZ&Z 

ttewttznmznzct&wML-tZo ^mmommm 
[0015] *3§^<z>fg i ar* si 2 (nm&iz ±ntf , n 

»*r**3lEj»RI<Z)*«7 f -^*^<|eI-*^ 

[0 0 16] Sfc, *%W<DWi3&Zfm4<D® t &jZ l £tl 

MO SH»©IB*tAt**<fi*T*«. 
[0 0 17]MtC *KW<0»5R^*6©«j«JCJ:n 

[0018] 

(ommiz&m^zm&^mwiOimm&Tjk-ro 

JHttTFT-LCDSSftL, IP^V h >J y 2 XVtlZ 

Mmtsnfzm$k<Dmm<nJz* oimmmu s \zmm vy> 

(TFT) 4WRSn*. TFT4©y-ht 
«tt, X*|SlfclHtt6nfc7HUX*f5]-5y-Hl3^ 
Si^n^o TFT4©y-X««ttH3li«S5^«a! 

£ft. k k >i«fjy- ha 3 1 fi^tsf -^iBfiii 
*>mm&2\zfemznz>o «^H2 (si, ■••) \zmm 
$nfc^fi-^«, ^*g|ffi»!HiB do 6-r*fg±£ 
nfioy-hi3 (yi, ■••) ^EPin^nfciitR/N°^x 
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T»l«i t ftofcT F T 4 t*LTI*M 5 ICttA 

[0019] a««^«ffi<z)»*as«c*i>T. ftA% 

^BtClA^ftfcT^ z/?)\s?—?D i 0-D i j 

\t. 3>hp-;ng» (io i ojc^d. ks/^jI/ 

DaO-Dak, Db 0-Db klCfS^n^o 
^DaO-Dak, DbO-DbkH ;U7^f>13 

a, 1 3 b^it, m*tmmnmib ( I C) l 5 a, 

/0 1 5b0->7hl/v7^7a, 7blcA;ftSn, 1 
8»^fi^y7M/yX^7a, 7 brtldBEBc* 

[0 0 2 0] If^IidlKl 5 a, 15bK*3^T, 

*««*tt^y Pistes a, 8b^*oii*n, 

C n b ^S^fSW Hf it ^ D A 3 > A - ^ 9 a, 

\Z&^T. §BAOal, Oa2, Obi, Ob 
2, — ICJtLT, 0~kco (k+1) l£y b&T—Pifl 

[0 0 2 1 ] H2 \**f&m<Dm i ©*«<0»tt^«S« 

a»«*«<o»«»»*«t". H2H*<o»8itt, mi 

B^(DJ > ho— ;k«I& ( I C) lOicfi^n^!)^) 
T&^o Z Z\X\ A/7^-^D i 0-D i j 
WiE5«igB2 0fC*V^T, #«#IMKftia»l 5 a, 1 

30 i2y7hl/y^^2 2f:A*$n§o 

7hl/yX^2 K 2 2^ICKI^n^ 0 

[0 0 2 2 ] Z\Z.X\ MxJ£\ Slv7 hl/^? 2 1 
©m#@0MIl:M^l/:^T-^c!:i2y7 h U 
y7^2 20 (m+1) « B (B^aiRtCfchS LfciS^ 

Sl/fc*^ 3>Al/-^2 3<OHi*CO^ - 
SMI-Si UT«W.tt "L" tfc&o mz, 'Pte<L*>$> 

40 * 2 3 0Qffl*CO7^ afIS£LTMAfc£ "H" <h 

[0 0 2 3 ] ^—3k<Dm&. ~^\Z#L<0 (m + 2) #@CD 
$tI©^T-^^i 1 v7 h l/^^ 2 1 
n^^il^fflLT, l2y7M/yX^220 (m + 

i) mmv^mizttfovtz^T-irrfY-h 2 6 * 

tbT7^f>A777 2 9 a, 2 Qb^fei^n^o ^ 
tC, g^Da0-Dak> Db0~ 

DbktLT, /U7-f>13a, 13b^LT7-f 
>A777 2 9 a, 2 9 b^Sfi^JgKlftlHlBl 5 a. 

5^ 1 5 b-\eiM$n. «#£Hrafc»fiMCcfco*s«^* 
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[0 0 2 4] y-h27H /U7-f>13a, 13b 

frt>m^z%:tfmz>m^nmW)\Bi$&i 5 a, i5b(c:£ 
<mm>mm2nt£^miz. mnmrnmrn^i 5 a, 1 

[0 0 2 5 ] y-h28H A^MlBKiaK 15a, 1 
(7)m*^-St^^, ^n>y^d> a££B#T£o y— h 

2 7n y-h 2 8 *ftj»"r*im»T*D, a>/tu— 70 

?<Dlht!&^F— MC<Dm, y- h 2 8fr*>?Uy?fim*ii 
TZ>&OiZ-?Z>. y-h2 7KA77 2 7i 2 7 2 

-2 7k ^$n§^ zn\$* ±mmmtmLCDiz 

*5^T, ff^^ffijIU^l 5 a, 15 b^Sfce^JK: 

gotts^co^ (k + i) ^^^-r^*^(c^u^t> 
©T^^ 0 a^ 2 7 0 -2 7 k o^-rn^i 

OTt^-^O^lC, y-h2 8^b^D7^^14 
tl)^^[:^ott^o fc*3, ®S^l*jch^#*_T 20 
H y-h28fe (k+l) fSIStf, ^y-h^rffiitC 

[0 0 2 6] Sfe, 3>/\l/-^2 3 0{li*CO^-t 
(Dmtr, y— H 2 6, 2 8MCT, 3t^7^— ^ (£>IHii 
tiff^n^^o M3t> fs^KSllHjKl 5 a, 1 5 btt 

SS^I^fcfe 7< > A 7 7 7 2 9 a , 2 9b<0fcH2K 
ch(cJ:0> 3>hP— ;H3K1 0<0«*«*«r*iH 

kbb*-* ***o»«fc*v^T 
«natto9y^igjS8 a, 8b[:77^ntt^is 

[0 0 2 7 ] :W^&7-f>L L L2 g 

th^t-^CO-^ ^p— "H" Sfcfi "L" 

[nlg§8a, 8 btC&j£$n£o «S7-*tf-8f*« « 
&tfeoT, K»IU»feCMOSigBST*|j«LTl^» 
£*H 7^f>A777 2 9a, 2 9b^, f3-^«IB»[§I 
B©'>7h^W7a, 7b(DttMm^&», 
»£B*tti«*anfc<r». Sfc, 3>M3-;HH»10 
C^^t^lR^2y7hl/yX^2 1, 2 2AW: 

T*5ttH ftf^ifclelBrtOMOS h7>yX^fc*W 

9a, 2 9bcfc0t>tt^l:/|NS<T#§. 
[0 0 2 8 ] i3 ( a ) te*mM<Dm 2 <D^m<DMWk\Z 50 
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I^)Mi^gl(Df#M»^^t 0 0 3 (a) BI^CT) 
H10^(Z)3>ho-;HHlB8 (I C) 10 OA 

[0 0 2 9] CPU3 0a*6eSSftT<SA*f- 
^te, 7U-A^ ; EU 3 0 btC*&^$n-5i:I^NffC, 3 

>hD—;n3Bi otc^ttreiH^n^o *nffi,<vBm 

fc&Kl, 7l/-A^^'J<hf-^feIA777 3 9<h(?) 

— A^^U 3 0 b^bffi^^n^)^— io \ D i 
1', -^y7hl/yX^3 1, 3 2 Rtf a >/1 

3 3 tc^oit^ms^n^o 

[0 0 3 0 ] mittef-irt lM&MmoT-Pttf- 
n/tf-^D i o o~d i j ^diAsns. 

ig»i[Hlg§ 1 5 a, 1 5 bfc»IS1**;fc«K ^-^^ifcfi 

^-c i o-c i j ^mmzmtj-rzo rniict o , 

«S»B©*««JC45ViTjEUlfi«#«LBtH««B*< 

[003 i] 12 <b^i«g> jgffi-r «\ Mi^it^)* 

^-^«-^c i o-c i j n th*/U7^>ciiL 
TSSSM!i:«2IT5 u i*«T*S. SI 3 (b) tt^- 

C i j ^te^-r^o cntcd;0> ^tt©?*— ^BAIt* 

i tSidffl©T-^tBi:T»5^*»as^ 

[0 0 3 2 ] 04tt03H^©^2©mfi<OJgffi^«S 
fKflS^B###fll©«B8£^T. - ^T. A^Ji^ 
llf-^D ioO-Di j *^^»Bi!ilHl8& ( I C) 1 
5 a, 1 5bi:«JSSnS«^^$n5. A 
^jx-^D i 0 H>7 h 1/yX? 5 1 tCAT^n, #J*_ 
tf, 1 If^y hrtfC«#BB»ia»l 5 a, 15bCl 
DtttfZnZ) (B4*(?)Da0, DbO) 0 

[0 0 3 3 ] *>L, mtz.tz'r-t? £ 1 t&^'&wKDt-? 

t^mc-n-m^c i o^ + "h" tfr-D terns* >y 

M/yX^ 5 l^cD^D^y^ 5 2^M^tly7 hl/y 

5 1 rfmft&&±?2>o \*\miz. mn'&mm\Ei&<D 

^O^^EU (^^y^[HlSS8a, 8b) tC^^^tlT^ 

fcx-^^^-^^^^r^^^^bn^o mz. mtit^ 
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[0034] mss 5 4 mm^mmmm^ isa, 

1 5 b^<B#n*y^Oo*fHa^5&<8T&£o ^t^— 

15 a, 15 b<Dis7 h U z? 7s ? ItWlft-? Z> >&^&fc^ 
<DX\ IhISSS 4lWDyJO a, O b 

[0 0 3 5 1 05 (a) H*«W©*3©*l!i<Z)»ll*C 
«a«EBa«*«<OW«»»**T. 0 5 (a) 0^co 

Mftt4, 0 1 0^n> hP-;utHis& ( i c) iocs 

Z =D i - 1 , 1 (Y j - 1 
+ D i - 1 , 1 (Y j ) 

"1" T/TtilT-^^JT$)§ 0 IP*>> **JfiG>Jgffi 

[0 0 3 8 ] 06H HI 5 (b) 0^<0»<ffr£;*nfc 
HSx— ^«I©*«*«-^*IK»IhIBS1 5 a, 15bT 

l^y7M/yX^7a (Sfttt7b) KJtJEU ^-f 
>/ : EU7 2, SE«l§I88 7 3 ttH 1 ©7 y 5=-|hIB 8 a 

(iftusb) fc*t*-r«« ^-^'Jzte. fs-^^mift 
in^n^o ^gu§i»7 3t**4, (i) &£\*M(Dt—* 

[0 0 3 9] ^3©^|JgC0»Si^«*ffiil!iEHl8&t4OAffl 
#tc:, H7S0tH8*#lbT, **M©*4XtfSB5 
14, ^Sa°^;kc^v^t> #H*3^M6*^^ : E , J«t6 

[0 0 4 0] 0 7tt*«HJ<7)^4(Z)^jS6<OJgt8(C«SJK 

§I$C^2i(^TFT8 1, 8 2#BB!22fU fg 1 CD 
TFT 8 1 JCtt»#ii*Pl50!)«*G i j #*A*3n 
£ Q EP*>G i j = "H" GD{f^# 

TFT81^lt, mnmf£W$&&m(DTFT 8 2 
©y— h«ffi{C»*iiSn^ii, TFT8 25d^>ttI 

DAa>/W8 3 (Ell 
i^0DA3>A-^9a, 9bfC*fjS) a>5<0*^fli 
J£Vo i j 5 i j C»ea*^IIBd:tt«. « 



S«ftlC*flCUfc^T r -^«^2 YVVX9S2 \Z 

WtfSS 1 h UyX^6 1 -\fci££n£o 

[0 0 3 6] IlS^2y7hl/^^61, 6 2ft 
©^^-^(DJttt^S^d. !3y7hl/yX^63 
lc43t^T, 05 (b) H^^SfbV^-^^Zd^fiES 

70 [0 0 3 7] 
) *Di, 1 (Y j ) 
* D i , 1 (Y j - 1 ) - ( 1) 

^ieevo i j i>mmmmz^mzm%^nz><D\^ 

i j #*WttlB<0ll9<D*T»*. G i j ##S«6D 
0#&4, S^lEVo i j tefsiT&oTfc, Hl^m®5 i 
j K|«M4ttH. 

[0 0 4 1 ] *4©*«S<3!)»IBO«*«#a3SI3B«C 
f4, 7U-A^ : EU«St&5, A^Ufctt 

«#G i j feraHf^»JWSn*. CPU-&£**S, 7 1^ 
G i j teflflAtf "H" CKtSnS. 7l^-A^ ; t 1 Jf 

*aEJttrt^3ii*Ba^*n, g i j w "h" t 

feSjfeS«^t4iil«5 s -^d«m^«Kl&iaB^Ki^*n 
3 0 u^BGi j "L" tftot^Slif- 37t40fl 

«?0 [0 0 4 2] ^4©SIJScZ)«ffi{C*3^>T, -ta!<D 

[0043] m8\z*mw<Dm5<nnm<Dmmiz&z>m 

§H^tcA*an^>a^<s^« "H" £/ct4 "L" <£>2 
fflT^^o £0D*^fs^*4, TFT94^lt7'J7 
40 -j7Uy-f (FF) 9 5^\A77$n^)o Xilr—Pifi 
"H" (Dm. FF9 5©Hj*BS6t5 (BP'S 5 s — 
|#A6n^)o ) • XtlT—Zifi "L" <£>KK F F 9 5 

©m*f4*ffc;irr, «i©tt!i^«j9$nso tft9 

6, 9 7\*CMOS<Drty7rmi&T'&V)» M19 8 

[0 0 4 4] JB5©*JS©»tt^*ViT»4, 7l/-A^ 

3S^*HE-T^x-^*^ 0 5 (b) 
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